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A plexiglass device can be incorporated in the therapeutic elastic wrapping of hyper-
trophic scars. The removal of a small access port on this device permits the exposure of the 
underlying tissue for full-thickness biopsy without the necessity of first removing the 
pressure wrapping. The ultrastructural detail of tissues biopsied in this manner more 
readily reflects the in situ m.icroarchitecture of the pressure-wrapped skin and/or scars. 
The effectiveness of elastic pressure-bandage 
therapy in the prevention of hypertrophic scars, or 
in the acceleration of their remodeling processes, 
is without question [1]. Yet, the mechanism by 
which the scar's metabolism and/or configuration 
is altered by this procedure cannot be explained at 
this time [2]. However, it has been shown that the 
pressure exerted by the wrappings must exceed 
that of the inherent capillary pressure <approxi-
mately 25 mm Hgl in order for the therapy to be 
effective [3]. Our research efforts are directed to-
wards the character ization of pressure- and non-
pressure-treated scar tissues in order to elucidate 
the altered biological mechanisms involved when 
the therapy is employed. The inability to biopsy 
the tissues while still under pressure, has been a 
dilemma. In the past. the elastic wraps were re-
moved at least 15 min prior to biopsy and fre-
quently as much as 2 hr before obtaining the tis-
sue. This time interval was necessary for the in-
duction of the anesthetic, the preparation of the 
skin, and the course of the operation. During this 
period, the clinical configurations of the tissue can 
be observed to change. Swelling, reddening, and 
increased turgidity can be seen within minutes 
after the bandages are removed. Thus. biopsies of 
unwrapped scars do not truly represent the tissues 
that are found under the pressure-enforced envi-
ronment. In order to more accurately characterize 
these tissues, a procedure was devised that would 
permit biopsies to be made of pressure-treated 
scars, prehypertrophic scars, and hypertrophic 
scars while they were still under the influence of 
the applied pressure wrappings. 
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MATERIALS AND METHODS 
A small plastic biopsy device was manufactured for 
the dual purpose of force application and to provide 
access to the underlying skin or scar. The device con-
sists of a 1 x 5 x 15 em plate of plexiglass with beveled 
edges on one swface (Fig. 1). A small funnel-shaped 
port is located in the center of the plate. A reciprocally 
shaped plexiglass plug can be placed into the port with 
ease. When in place the slightly convex bottom surface 
of the plug protrudes beyond the lower surface of the 
plate approximately 2 mm. 
The device is sterilized using ethylene oxide gas for 6 
hr in a plastic envelope and is aired out for an addi-
tional 24 hr. Prior to surgery the selected site of biopsy 
is surface sterilized with Prepodyne and the plate is laid 
over the skin with the port situated on the desired 
sample site. Elastic bandages are then wrapped around 
the extremity and the device to hold it in place. Only 
the access port remains exposed !Fig. 21. The plug is 
then placed into the port and the remaining few turns of 
the bandage hold it in place over the scar. The wrap-
ping is then allowed to equilibrate for 2 or more hr. 
After appropriate anesthesia has been obtained in the 
operating room. and just prior to biopsy. the last few 
turns of the bandage are removed. allowing plug re-
mo\·al and. thus. easy access to the underlying scar. 
Biopsies are then obtained using the Mini-Brader !Con-
cept. Inc.l with the 4-mm bore <Fig. 3l. Two full-thick-
ness biopsies are thus obtained. a nd placed in appropri-
ate ftxatives for either light, scanning electron, and/or 
transmission electron microscopy (LM . SEM, and 
TEM1. The preparative procedures used are described 
elsewhere [2]. 
RESULTS 
The plate-plug combination uniformly trans-
ferred the pressure exerted by the elastic bandages 
to the underlying scar surface. The pressures be-
neath the plate-plug still exceeded the inherent 
capillary pressure (25 mm Hg) required for effec-
tiveness. After removal of the plug, the area im-
mediately surrounding the biopsy site remained 
under the influence of the pressure therapy. The 
subsequent swelling, reddening, and increase in 
turgidity seen in unwrapped pressure-treated 
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FIG . 1. The biopsy access device. This view of the 
pressure access device shows the removable plug adja-
cent to the access port. The body of the device is made of 
3/8" aery! ic plastic. 
FIG . 2. The biopsy access device in use. The bwpsy 
access device is held in place by means of pressure 
wrappings. The last few turns of the bandage have been 
unwound to expose the access port. When the plug is 
removed. the device provides an unobstructed field for 
biopsy while still maintaining pressure on the sur-
rounding scar tissue. 
FJG. 3. A biopsy taken through the access device. A 
core biopsy of this patient's hypertrophic scar is being 
taken through the access port. 
Vol. 68, No. 6 
FJG . 4. Fibroblasts observed tn pressure-treated hy-
pertrophic scars that were sampled using the b1opsy 
device. All of the tissues seen herein were fixed with 3'* 
g lutaraldehyde, 0.1 M PIPES bufTer , postfixed in 191 
OsO., and embedded in an epoxy resm. Thin sections 
were stamed with uranyl acetate and lead citrate. a : A 
synthetic fibroblast observed in th1s early hypertrophic 
scar from a 3-year-old white male biopsied 4 months 
post burn. The cell is filled with rough endoplasmic 
reticulum cRER 1 and Golgi bodies < G 1. The collagen 
fibers < C 1 were observed to be closely pressed to each 
other and to the cell surfaces < x 18,0001. Bar = I p. . b: A 
myofibroblast is seen in this mature hypertrophic scar 
from a 15-year-old white female biopsied 13 months post 
burn. A contracti le bundle bifurca tion (arrou·s ) can be 
seen in this cell along with rough endoplasmic reticu-
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scars was not observed of the tissue within the 
port. The biopsies were otherwise uneventful with 
respect to healing and/or complications. In addi-
tion, several pressure-treated scar biopsies were 
taken under the same conditions except that in 
this instance the plate-plug was loosely held in 
place over the scar with plastic tape or very loose 
elastic wraps. After several comparisons it was 
established that there was no topologic <SEM) or 
cytologic (LM and TEM) difference between tis-
sues from this control or mock-routine and those 
taken from the unwrapped pressure-treated scars. 
This mock-routine was then abolished. 
The dermal regions of the pressure-treated scar 
(device vs no device) biopsies were compared. 
Those samples taken through the biopsy device 
while the tissue was still under pressure were 
immediately recognized as being ultrastructurally 
different from those of similar scars collected after 
pressure wraps had been removed. 
In the "under pressure" biopsies there was a 
marked reduction in the interstitial spaces with 
collagen fibers and/or cells closely pressed to one 
another (Fig. 4 ) . In the "after pressure" biopsies 
the interstitial spaces were very noticeable and 
were often found between adjoining collagen fibers 
and cells (Fig. 5). However , there were no other 
apparent ultrastructural differences in cells from 
"under pressure" scar s when compared to their 
"after pressure" counterparts (Figs. 4, 5). Typical 
myofibroblasts were observed in scars of al l ages 
with their greatest numbers appearing in the ac-
tive scar formations (4 to 6 months post burn) 
(Figs. 4b , 5c ). The synthetic fibroblasts contained 
rough endoplasmic reticulum and Golgi bodies 
(Figs. 4a , 5a .b). Vacuolated and/or vesiculated 
cells were frequently observed in mature scars 
tum (RER 1 a nd mitochondria !Ml. The collagen fibers 
(C) abut. t he cell membrane ( x 18.0001. Bar = 1 J.l· c: 
The fibroblast. observed in t his old, or remodeling, hy-
pertrophic scar lacks the quantity of rough endoplasmic 
reticulum (R ER ) usually seen in cells from more dy-
namk (younger ) scar tissue. A certain amount of cellu-
lar vacuolation a nd/or vesiculation can be seen in this 
cell whose surfaces are in close proximity to the adja-
cent collagen fibers. From an 11-year-old white female 
biopsied 3 years post burn ( x 38,000). Bar = 1 JJ. . 
FIG. 5. Fibroblasts seen in pressure-treated hyJJer-
trophic scars biopsied "after pressure.'' All of these 
views a re from a 5-year-old white female biopsied 5 
months post burn. a : These synt hetic fibroblasts are 
filled with rough endoplasmic reticulum !RER l a nd 
Golgi bodies ( G ). Clear spaces can be seen at the mar-
gin of each cell a nd represent the interstitial spaces ( x 
11,000). Ba r = 1 J.l · b : At high magnification this syn-
thetic fibroblast clearly demonstrates the rough e ndo-
plasmic reticulum CRER l, Golgi bodies (G J. a nd the 
large interstitial space surrounding t he cell ( x 38,000!. 
Bar = 1 J.l· c: The contractile bundle CCB l of t his myofi -
broblast appears to have excluded other organeLles from 
this part of the cell. However. rough e ndoplasmic retic-
ulum (RER l can be seen in the adjacent cell. The 
collagen filaments do n~t appear t o be tightly pa~k~d 
within the fibers seen m th1s v1ew. The mterst1t1al 
spaces a re again observed to be large when compared to 
those seen when the biopsy device is employed ( x 
26.000). Bar = 1 J.l- · 
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treated with pressure for 6 to 8 months and longer 
(Fig. 4c). 
DISCUSSION 
Pressure therapy drastically alters the microar-
chitecture of the scar. its cell populations, and 
their configurations over a long per iod of time (6 to 
8 months) Ill. This may be accomplished by: in-
creasing the tissue hypoxea. suppressing the enzy-
matic activity which is directed towards synthesis, 
reducing the activity of the mast cells, or simply 
starving the tissue 121. In any case. the only possi-
ble way to accurately chamcterize this tissue is to 
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collect biopsies of it while it is under the pressure 
wrapping. The biopsy device allows the investiga-
tor to sample the pressure-treated scar tissue 
without the necessity of first removing the elastic 
wrappings. The ability to sample under these con-
ditions is essential if accurate tissue characteriza-
tions are to be made and if these data are to be 
correlated with other types of information such as 
tissue gases. 
The scanning electron microscope was donated to the Shriners Burns Institute by Scanning Electron Micros-
copy Laboratory by Houston Endowment, Inc. 
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